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(54) Lubrication and cooling system for power receiving and delivery units in an 
electro-mechanical vehicular transmission 



(57) Lubrication and cooling assemblies particularly 
adapted for use with power receiving and delivery units 
that concentrically circumscribe planetary gear subsets 
encased in the housing (16) of a vehicular transmission. 
Such assemblies utilize a source of pressurized lubri- 
cating and cooling fluid and employ a web plate (94) ex- 
tending transversely of the transmission housing. The 
web plate has an outer rim located in proximity to the 
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transmission housing. A discharge chamber (110) is 
provided in association with the web plate and is located 
in proximity to the outer rim. Fluid communication 
means (108) penetrate the web plate to transfer pres- 
surized fluid from the source of pressurized lubricating 
and cooling fluid to the discharge chamber. One or more 
spray rings (116) define at least one wall of the dis- 
charge chamber, and one or more orifices penetrating 
the spray ring. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates broadly to vehic- 
ular transmissions, in general, the present invention re- 
lates to vehicular transmissions that utilize supplemen- 
tal power receiving and delivery units which derive their 
power from an on-board source of electrical energy. 
More particularly, the present invention relates to elec- 
tro-mechanical, vehicular transmissions wherein the in- 
teractive planetary gear subsets are operatively con- 
nected to an engine and one or more power receiving 
and delivery units. Specifically, the power receiving and 
delivery units may be motor/generators, or simply mo- 
tors, each of which have stators and rotors. 

BACKGROUND OF THE INVENTION 

[0002] The purpose of a vehicular transmission is to 
provide a neutral, at least one reverse and one or more 
forward driving ranges that impart power from an inter- 
nal combustion engine, and/or other power sources, by 
which to drive the members that deliver the tractive effort 
from the vehicle to the terrain over which the vehicle is 
being driven. 

[0003] As explained in detail in U.S. Patent No. 
5,931,757 issued on August 8, 1999, and assigned to 
General Motors Corporation, the challenge is to provide 
a power system that will operate at high efficiencies over 
a wide variety of operating conditions. Desirable electric 
variable transmissions should, therefore, leverage not 
only the benefits of a series, hybrid transmission for de- 
sirable low-average power duty cycles - i.e., low speed 
start/stop duty cycles - but also the benefits of a parallel, 
hybrid transmission for high-average output power - i. 
e.. high speed duty cycles. 

[0004] By way of background, the power supplied by 
the engine and the power supplied by the source of elec- 
trical energy are independently connected to the drive 
members in a parallel transmission arrangement. Per- 
fecting a concept wherein multiple modes, or gear 
trains, are available for synchronous selection by an on- 
board computer to transmit power from the engine and/ 
or selected supplemental power receiving and delivery 
units (such as motor/generators, or even motors perse) 
to the transmission output shaft, or shafts, results in a 
hybrid transmission having an extremely wide range of 
applications, the many beneficial results of which may 
be achieved by the use of an electro-mechanical trans- 
mission. 

[0005] The electrical receiving and delivery units must 
transfer power from and, if batteries are employed as 
the source of electrical power, to the source of electrical 
energy in order to power the means by which to move 
the vehicle. If motor/generators are employed, the re- 
sulting power required properly to operate such a vehi- 
cle precludes a reduction in the size of the motor/gen- 
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erators As such, a two-mode, compound-split, electro- 
mechanical transmission has been an excellent choice 
for use with many commercial vehicles, particularly in- 
asmuch as such a transmission does provide a mechan- 
5 ical point in at least the first forward mode of operation, 
and that helps meet the cooling requirements at low ve- 
hicle speeds. By incorporating the present invention in 
an electro-mechanical transmission even further cool- 
ing is assured. 

w 

SUMMARY OF THE INVENTION 

[0006] It is, therefore, one primary aspect of the 
present invention to provide new and novel, lubricating 
'5 and cooling assemblies for an electro-mechanical trans- 
mission. 

[0007] It is another aspect of the present invention 
provide new and novel lubricating and cooling assem- 
blies, as above, that delivers a spray pattern which can 

20 be customized specifically to the structural arrangement 
of the specific electro-mechanical transmission in which 
any such lubricating and cooling assembly is employed. 
[0008] It is a further aspect of the present invention to 
provide new and novel lubricating and cooling assem- 

2S blies, as above, wherein effective lubricating and cool- 
ing is readily achieved when the power receiving and 
delivery units of the electro-mechanical transmission in 
which the lubricating and cooling assemblies are em- 
ployed circumferentially circumscribe the planetary gear 

30 subsets of the transmission. 

[0009] It is a still further aspect of the present inven- 
tion to provide new and novel lubricating and cooling as- 
semblies, as above, that permit an effective arrange- 
ment by which to share the planetary gearing lubricating 

35 and cooling fluid with the power receiving and delivery 
units of the electro-mechanical transmission in which 
the lubricating and cooling assemblies are incorporated. 
[0010] It is an even further aspect of the present in- 
vention to provide new and novel lubricating and cooling 

40 assemblies, as above, whereby a cleated stator assem- 
bly can enhance the distribution of the lubricating and 
cooling fluid to the end windings of the stator and over 
the rotor of the power receiving and delivery units of the 
electro-mechanical transmission in which the lubricating 

•*5 and cooling assemblies are employed. 

[0011] These and other aspects of the invention, as 
well as the advantages thereof over existing and prior 
art forms, which will be apparent in view of the following 
detailed specification, are accomplished by means 

5 o hereinafter described and claimed. 

[0012] By way of a general introductory description, 
lubricating and cooling assemblies embodying the con- 
cepts of the present invention are particularly adapted 
for use with power receiving and delivery units that con- 

55 centrically circumscribe planetary gear subsets en- 
cased in the housing of a vehicular transmission. Such 
lubricating and cooling assemblies employ a source of 
pressurized lubricating and cooling fluid as well as a web 
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plate that extends transversely of the transmission 
housing. The web plate has an outer rim located in prox- 
imity to the transmission housing, and a discharge 
chamber is provided in association with the web plate 

- and is preferably located in proximity to the outer rim 
thereof. Fluid communication means penetrate the web 
plate to transfer pressurized fluid from the source of 

• pressurized lubricating andcoolingfluidto the discharge 
chamber. A spray ring serves to define at least one wall 
of the discharge chamber, and one or more spray orific- 
es penetrate the spray ring. 

[0013] An electro-mechanical transmission such as 
that disclosed in the aforesaid 757 U.S. patent is par- 
ticularly suited to employ lubricating and cooling assem- 
blies embodying the concepts of the present invention. 
Such a transmission utilizes a plurality of planetary gear 
subsets, and each planetary gear subset has a plurality 
of components in the nature of an inner, sun gear, an 
outer, ring gear circumscribing the inner, sun gear and 
a plurality of planet gears rotatably mounted on a carrier 
such that the planet gears each simultaneously mesh 
with the inner, sun gear and the outer, ring gear of the 
planetary gear subset in which that carrier is incorporat- 
ed. 

[0014] Such a transmission may receive its operating 
power from several sources. There maybe a prime mov- 
er power source in the nature of an internal combustion 
engine. There may be a source for providing electrical 
energy, and there may be one or more power receiving 
and delivery units such as, for example, motor/genera- 
tors. 

[0015] To acquaint persons skilled in the arts most 
closely related to the present invention, a representative 
electro-mechanical transmission within which the new 
and novel lubricating and cooling assemblies may be 
employed need only be partially described. That is, a 
representative electro-mechanical transmission is de- 
scribed only in sufficient detail to permit one skilled in 
the art to utilize lubricating and cooling assemblies em- 
bodying the concepts of the present invention with many 
other embodiments of a transmission having power re- 
ceiving and delivery units without attempting to show all 
of the various forms and modifications of transmissions 
in which lubricating and cooling assemblies embodying 
the concepts of the present invention might be incorpo- 
rated. Should one desire a more complete description 
of a typical vehicular transmission with which the lubri- 
cating and cooling assemblies can be beneficially em- 
ployed, reference may be had to the aforesaid 757 U. 
S. Patent. 

[0016] As such, the embodiments of lubricating and 
cooling assemblies shown and described herein arc on- 
ly illustrative, and as will become apparent to those 
skilled in these arts can be modified in numerous ways 
within the scope and spirit of the invention; the invention 
being measured by the appended claims and not by the 
details of the specification. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0017] 

5 FIG. 1 is a diagrammatic, cross sectional represen- 

tation of a portion of a representative electro-me- 
chanical transmission depicting two lubricating and 
cooling assembly embodiments incorporating the 
concepts of the present invention; 

10 FIG. 2 is an enlarged portion of FIG. 1 , also in cross 
section, defined by the chain-line circle in FIG. 1 
designated as SEE FIG-2; 

FIG. 3 is also an enlarged portion of FIG. 1 , in cross 
section, defined by the chain-line circle in FIG. 1 

'5 designated as SEE FIG-3; 

FIG. 3A Is a view similar to FIG. 3 but depicting a 
further variation for a spray ring that may be em- 
ployed in a lubricating and cooling assembly em- 
bodying the concepts of the present invention; 

20 FIG. 3B is an elevational view of a lubricating and 
cooling assembly adapted to receive a plurality of 
spray rings such as that depicted in FIG. 3A; 
FIG. 4 is an enlarged, cross section of one of the 
lubricating and cooling assemblies depicted in FIG. 

25 1; 

FIG. 5 is a further enlarged portion of FIG. 4, also 
in cross section, defined by the chain-line circle in 
FIG. 4 designated as SEE FIG-5; 
FIG. 6 is an exploded perspective of that lubricating 
30 and cooling assembly depicted in both FIGS. 1 and 
4 to depict the sealing and retention members uti- 
lized in conjunction with the spray ring secured with- 
in the discharge chamber of that lubricating and 
cooling assembly; and, 
35 Fig. 7 is a diagrammatic representation, similar to 
FIG. 1 but depicting a representative electro-me- 
chanical transmission incorporating a variation in 
the manner by which the lubricating and cooling flu- 
id may be introduced into lubricating and cooling as- 
40 semblies incorporating the concepts of the present 
invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

45 [0018] Two representative lubricating and cooling as- 
semblies embodying the concepts of the present inven- 
tion are designated generally by the numerals 10 and 
12 in FIG.1 where they are employed within an electro- 
mechanical transmission 14 such as that to which the 

50 '757 U.S. Patent is directed. 

[0019] With particular reference to FIG. 1 , it will be ob- 
served that an electro mechanical transmission 14 is 
contained within a housing 16. First and second power 
receiving and delivery units 18 and 20 are also con- 

55 tained within the housing 16. The power receiving and 
delivery units 18 and 20 may be motor/generators that, 
when operating as motors, provide power to the hybrid 
transmission 14. Typically, motor/generators may re- 
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ceive electric power from an electrical energy supply, or 
storage, source (not shown). The source of electrical 
power may be one or more rechargeable batteries. Oth- 
er devices that have the ability to store and dispense 
electric power may be used in place of the batteries with- 5 
outalteringtheconcepts of the present invention. In fact, 
with some modifications, even a source of electrical 
power such as a fuel cell may be utilized, in which situ- 
ation the power receiving and delivery units 18 and 20 
would need to perform only as motors and not as gen- 10 
erators. Whatever arrangement is selected, the power 
receiving and delivery unit 18 would employ a stator 22 
that may be secured interiorly of a cylindrical wall 24 
which defines the housing 16. A rotor 26 is rotatably re- 
ceived within the stator 22. The power receiving and de- '5 
livery unit 20 would similarly employ a stator 28 that may 
also be secured to the cylindrical interior of the housing 
wall 24. A rotor 30 is rotatably received within the stator 
28. 

[0020] The lubricating and cooling assembly 1 0 could 20 
be employed to lubricate and cool one axial end portion 
of a power receiving and delivery unit - unit 18, as de- 
picted. The lubricating and cooling assembly 12 could 
be employed to lubricate and cool adjacent, and op- 
posed, ends of two axially disposed power receiving and 25 
delivery units - i.e.: the end of the power receiving and 
delivery unit 1 8 opposite to that end served by lubricat- 
ing and cooling assembly 1 0 as well as the opposed end 
portion of the power receiving and delivery unit 20, as 
depicted. 30 
[0021] An electro-mechanical transmission 14 would 
typically employ a plurality of planetary gear subsets in- 
cluding, for example, the two subsets 32 and 34 depict- 
ed and a third subset 36 schematically designated in 
FIG. 1 but not depicted in detail. All three such planetary 35 
gear subsets may circumscribe a central main shaft 38 
to provide a concentric arrangement if desired. One end 
of the central main shaft 38 may be axially aligned with 
in input shaft 40 that may, as is well known to the art, be 
driven by an internal combustion engine (not shown). *o 
As depicted, the planetary gear subset 32 may employ 
an outer gear member 42. typically designated as the 
ring gear, that may be presented interiorly of a cylindrical 
hub 44 which projects axially from the outer extremity of 
a dished plate 46 that, generally speaking, extends ra- ^ 
dially outwardly from the cylindrical inboard end portion 
48 of the input shaft 40. With reference also to FIG. 2 it 
can be seen that the axially stepped, cylindrical outer 
surface 50 of the inboard end portion 48 may be of great- 
er diameter than the remainder of the input shaft 40 to so 
interface more conveniently with the lubricating and 
cooling assembly 10 as well as with the rotor 26 of the 
first power receiving and delivery unit 1 0, as will be here- 
inafter more fully explained. Moreover, the inboard end 
portion 48 may present an axially oriented, cylindrical, 55 
journal socket 52 that rotatably receives an axially dis- 
posed orienting and aligning spindle 54 on the outboard 
end of the central main shaft 38 (FIG. 1 ). 
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[0022] As also depicted in FIG. 1 , the outer, ring gear 
42 of the first planetary gear subset 32 circumscribes 
an inner gear member 56 ; typically designated as the 
sun gear. A carrier assembly 58 rotatably supports a plu- 
rality of planet gears 60 that simultaneously, and mesh- 
ingly, engage both the outer, ring gear member 42 and 
the inner, sun gear member 56 of the first planetary gear 
subset 32. 

[0023] The second planetary gear subset 34 would 
typically also employ an outer ring gear 62 that circum- 
scribes an inner sun gear 64. A carrier assembly 66 ro- 
tatably supports a plurality of planet gears 68 that simul- 
taneously, and meshingly, engage both the outer ring 
gear 62 and the inner, sun gear 64. 
[0024] The first and second planetary gear subsets 32 
and 34 may be compounded in that the sun gear 56 of 
the first planetary gear subset 32 is conjoined to the ring 
gear 62 of the second planetary gear subset 34. With 
continued reference to Fig. 1, a radially extending, axi- 
ally stepped connector plate 70 extends radially out- 
wardly from the inner, sun gear 56 of the first planetary 
gear subset 32 to be secu red to the radially inner surface 
72 of an annular extension 74 that projects axially from 
the outer, ring gear 62 of the second planetary gear sub- 
set 34. 

[0025] A conical connector plate 76 that is secured to 
the rotor 26 of the first power receiving and delivery unit 
1 8 is connected to a flange 78 that extends radially out- 
wardly from the outer, ring gear 62 of the second plan- 
etary gear subset 34. A balance arm 80 extends radially 
inwardly from the outer ring gear 62 to terminate in an 
annulus 82 that rotatably encases the central main shaft 
38 of the transmission 14 as well as a portion of the 
sleeve shaft 84 that also circumscribes the central main 
shaft 38. The sleeve shaft 84 supports the ring gear 64 
of planetary gear subset 34 and is connected to the rotor 
30 of the second power receiving and delivery unit 20 
by an arm 85 that extends radially outwardly from the 
sleeve shaft 84, as depicted herein and as described in 
detail in the 757 U.S. Patent. 

[0026] The first and second planetary gear subsets 32 
and 34 may be disposed concentrically inwardly of the 
first power receiving and delivery unit 18, and the third 
planetary gear subset 36 may be similarly disposed con- 
centrically inwardly of the second power receiving and 
delivery unit 20. The details of the third planetary gear 
subset 36 are not depicted inasmuch as the structure 
thereof is not critical to the concept of the present inven- 
tion and because the details, if desired, are also fully 
disclosed and described in the aforesaid '757 U.S. Pat- 
ent. 

[0027] In the transmission 14 depicted, within which 
the exemplary embodiment of lubricating and cooling 
assembly 10 is disclosed, the central main shaft 38 is 
provided with an axially extending supply bore 86 that 
is preferably aligned with an axially extending supply 
bore 88 in the input shaft 40. The bores 86 and 88 com- 
prise pressurized supply passages by which the lubri- 
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eating and cooling liquid is delivered to the lubricating 
and cooling assemblies 10 and 12 as well as to the ro- 
tating members in the planetary gear subsets 32, 34 and 
36. The pump means by which pressurization is effected 

m as well as the use of axial bores within the shafts 38 and 
40 are well known to the art, and for that reason the 
pump means was not depicted. Conventional feeder 

. passages 90A, 90B and 90C intersect the axial bore 86 
and extend radially to dispense the pressurized lubricat- 
ing and cooling fluid to the planetary gear subsets 32 
and 34. At least one additional radial supply passage 
90D may similarly dispense lubricating and cooling fluid 
to the third planetary gear subset 36 through a radial 
feeder passage 91 that penetrates the sleeve shaft 84 
radially inwardly of planetary gear subset 36. 
[0028] Unique to the present concept are the radial 
feeder passages 92A and 92B that penetrate the input 
shaft 40 and the central main shaft 38, respectively. 
[0029] As apparent from the previous two para- 
graphs, a particular structural member, component or 
arrangement may be employed at more than one loca- 
tion. When referring generally to that type of structural 
member, component or arrangement, a common nu- 
merical designation is employed. However, when one of 
the structural members, components or arrangements 
so identified is to be individually identified, it will be ref- 
erenced by virtue of a letter suffix employed in combi- 
nation with the numerical designation employed for gen- 
eral identification of that structural member, component 
or arrangement. Thus, there are at least fou r radial feed- 
er passages which are generally identified by the nu- 
meral 90, but the specific, individual radial feeder pas- 
sages are, therefore, identified as 90A, 90B, 90C and 
90D in the specification and on the drawings. Similarly, 
there are at least two radial feeder passages which are 
generally identified by the numeral 92, but the specific, 
individual radial feeder passages are, therefore, identi- 
fied as 92A and 92B in the specification and on the draw- 
ings. This same suffix convention shall be employed 
throughout the specification. 

[0030] As shown in FIGS. 1 and 4, as well as in part 
in FIG. 2, the lubricating and cooling assembly 10 com- 
prises a web plate 94 that extends radially from its an- 
nular, innermost surface 96 to an intermediate rim 98 in 
the form of an annulus located radially outwardly with 
respect to the inner surface 96 of the web plate 94. A 
peripheral flange, identified generally by the numeral 
100, may be axially offset with respect to the web plate 
94 and extend radially outwardly from the intermediate 
rim 98. The radially outer extremity of the peripheral 
flange 100 presents boundary edge 102 that may en- 
gage the cylindrical interior surface 1 04 of the transmis- 
sion wall 24. 

[0031] As depicted in FIGS. 1 and 2, the radial feeder 
passage 92A may terminate in an annular feeding 
chamber 106. With continued reference to FIGS. 1, 2 
and 4, one or more distribution passages 1 08 penetrate 
an annular inner surface 109 of the web plate 94. The 
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annular surface 109 may be radially offset in relation to 
the annular innermost surface 96. The distribution pas- 
sages 1 08 extend radially outwardly to communicate ei- 
ther directly with an annular discharge chamber 1 1 0 or, 

5 as depicted, indirectly through a cross bore 112. With 
reference particularly to FIGS. 1, 4, 5 and 6, the dis- 
charge chamber 1 1 0 may be recessed into the interme- 
diate rim 98 or, if desired, into the web plate 94 radially 
inwardly of the intermediate rim 98. In the still further 

10 structural option depicted, an annular flange 114 may 
extend axially outwardly from the web plate 94 concen- 
trically inwardly of the intermediate rim 98 to define the 
discharge chamber 110 therebetween. 
[0032] With continued particular reference to FIGS. 5 

is and 6, a spray ring 1 1 6 having a U-shaped cross section 
may be insertably received within the discharge cham- 
ber 110 located between the intermediate rim 98 and 
the annular flange 114. The U-shaped spray ring 116 
has two radially spaced, annular side walls 118A and 

20 118B that are joined by a transverse base plate 120. 
When received within the discharge chamber 110 the 
spray ring 116 defines an axial wall for the discharge 
chamber 110. A radially inner O-ring 122A may be re- 
ceived within a recess 1 24A in the side wall 1 1 8A of the 

25 spray ring 1 1 6 to engage the flange 1 1 4 and effect a seal 
that is capable of precluding the passage of fluid be- 
tween the spray ring 1 1 6 and the flange 1 1 4. A similar, 
outer O-ring 122B maybe received within a recess 124B 
in the side wall 1 1 8B of the spray ring 1 1 6 to engage the 

30 intermediate rim 98 and thereby effect a seal that is ca- 
pable of precluding the passage of fluid between the 
spray ring 116 and the intermediate rim 98. 
[0033] The spray ring 116 may be secured within the 
discharge chamber 110 between the intermediate rim 

35 98 and the flange 114 by an interior snap ring 126 that 
is received within an annular recess 128 on the interior 
of the intermediate rim 98. 

[0034] One or more orifices 1 30 penetrate the trans- 
verse base plate 120 of the spray ring 116 to spray the 

40 lubricating and cooling fluid received within the dis- 
charge chamber 1 1 0 onto the stator 22 and rotor 26 of 
the first power receiving and delivery unit 10. 
[0035] The lubricating and cooling assembly 1 0 does 
not rotate. Moreover, the engagement of the boundary 

45 edge 102 thereof with the cylindrical inner surface 104 
of the transmission housing wall 24 precludes move- 
ment of the lubricating and cooling assembly 1 0 laterally 
with respect to the axis (roughly coextensive with the 
disposition of the central main shaft 38) of the transmis- 

50 sion housing 16. As such, the lubricating and cooling 
assembly 1 0 may serve to stabilize the rotor 26 of power 
receiving and delivery unit 18 from undesirable lateral 
movement, or vibrations, within the housing 16. To that 
end, and with particular reference to FIGS. 1 , 2, 4 and 

55 6, the lubricating and cooling assembly 1 0 may be pro- 
vided with a hub portion 132A, the interior of which 
presents, at least in part, a cylindrical surface 134A that 
extends axially from a radially disposed abutment wall 
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1 36A to receive and position a bearing race 1 38A. A sta- 
bilizing disk 140 is secured to, and extends radially in- 
wardly from, the rotor 26 to provide a cylindrical ledge 
surface 142 (FIG. 2) and a radially extending abutment 
wall 1 44 that receives and positions a bearing race 1 46 A 
so as to be disposed concentrically inwardly with re- 
spect to race 138A in order to receive an appropriate 
bearing member 148A therebetween. Needle bearings 
1 50 may be provided between the radially innermost cy- 
lindrical surface 152 presented from the stabilizing disk 
140 and the axially stepped, cylindrical exterior surface 
50 on the inboard end portion 48 of the input shaft 40. 
[0036] With continued reference to FIG. 1 it will be rec- 
ognized that lubricating and cooling assembly 1 2 is em- 
ployed to lubricate and cool the opposed, facing ends 
of power receiving and delivery units 1 8 and 20, where- 
as lubricating and cooling assembly 10 is employed to 
lubricate and cool only the opposite end of power receiv- 
ing and cooling unit 18. Accordingly, it would be readily 
feasible to substitute two lubricating and cooling units 
10 disposed back-to-back in a manner that would permit 
them to lubricate and cool the opposed, facing ends of 
power receiving and delivery units 18 and 20. Such an 
arrangement would, of course, require that appropriate 
feeder passages 90 be supplied in the central main shaft 
38 and that some means, such as the hereinafter de- 
scribed connecting passage 154, allow the pressurized 
lubricating and cooling fluid to flow radially through the 
sleeve shaft 84. 

[0037] Returning to the description of the lubricating 
and cooling assembly 12, it too may utilize a radially ex- 
tending web plate 156 that extends radially outwardly 
from its radially innermost, annular surface 158 to an 
intermediate rim 160 in the form of an annulus that 
projects axially outwardly of the web plate 156. A pe- 
ripheral flange 162 extends radially outwardly from the 
intermediate rim 160 as though it were an extension of 
the web plate 156. The radially outer extent of the pe- 
ripheral flange 162 presents a boundary edge 164 that 
engages the cylindrical interior surface 1 04 of the trans- 
mission housing wall 24. 

[0038] Like the lubricating and cooling assembly 10, 
the lubricating and cooling assembly 1 2 does not rotate. 
Moreover, the engagement of the boundary edge 164 
thereof with the cylindrical inner surface 1 04 of the trans- 
mission housing wall 24 precludes movement of the lu- 
bricating and cooling assembly 12 laterally with respect 
to the axis (roughly coextensive with the disposition of 
the central main shaft 38) of the transmission housing 
16. 

[0039] As such, the lubricating and cooling assembly 
12 may cooperate with the lubricating and cooling as- 
sembly 10 to stabilize the rotor 26 of power receiving 
and delivery unit 18. That is, the lubricating and cooling 
assembly 12 may be provided with a hub portion 132B, 
the interior of which (like the hub portion 1 32A) presents., 
at least in part, a cylindrical surface 134 that extends 
axially from a radially disposed abutment wall 1 36 to re- 



ceive and position a bearing race 138B. The balance 
arm 80 that extends between the rotor 26 and the an- 
nulus 82 supports a bearing race 146B disposed con- 
centrically inwardly of the bearing race 138B in order to 
5 receive an appropriate bearing member 148B therebe- 
tween. 

[0040] The lubricating and cooling assembly 12 may 
also serve to at least assist in the stabilization of the 
rotor 30 in power receiving and delivery unit 20. That is, 
10 the lubricating and cooling assembly 12 may also be 
provided with a hub portion 132C, the interior of which 
also presents (like hub portions 132A nd 132B) at least 
in part, a cylindrical surface 1 34 that extends axially from 
a radially disposed abutment wall 1 36 to receive and po- 
sition a bearing race 138C. The sleeve shaft 84 which, 
as previously explained, is connected to the rotor 30 by 
an arm 85 such that the sleeve shaft 84 supports a bear- 
ing race 1 46C disposed concentrically inwardly of the 
bearing race 138C in order to receive an appropriate 
bearing member 1 48C therebetween in order to at least 
assist in the stabilization of the rotor 30 in power receiv- 
ing and delivery unit 20 from undesirable lateral move- 
ment, or vibrations, within the housing 16. 
[0041 ] Turning to the fluid communication means em- 
ployed by lubricating and cooling assembly 12, at least 
one feeder passage 92B may also terminate in an an- 
nular feeding chamber 1 66 that circumscribes the cen- 
tral main shaft 38. The connecting passage 154, which 
penetrates the sleeve shaft 84, is preferably aligned to 
communicate with the feeding chamber 1 66 so as to al- 
low unrestricted flow of pressurized fluid out through the 
feeder passage 92B as well as the connecting passages 
154 and into a distribution passage 168 that opens 
through the radially innermost annular surface 158 on 
the web plate 156. The distribution passage 168 ex- 
tends radially outwardly through web plate 156 to open 
through a flanged annulus 170 disposed concentrically 
inwardly of the intermediate rim 160. 
[0042] As best seen in FIG. 3, a first positioning flange 
1 72A may extend radially inwardly from the intermediate 
rim 160 in opposition to a second positioning flange 
172B that extends radially outwardly from the annulus 
170. The purpose of the positioning flanges 172 will be 
hereinafter more fully described. It should be observed 
that the positioning flanges 172 may be conjoined, at 
least at one axial end, by a latticed grille 173 that pro- 
vides both structural integrity between the radially dis- 
placed intermediate rim 1 60 and the annulus 1 70, while 
permitting the passage of fluid, particularly as a spray, 
therethrough. 

[0043] The spray ring 1 74 depicted in conjunction with 
lubricating and cooling assembly 1 2 may, in effect, com- 
prise a conjoined composite of the two spray rings 116 
disposed back-to-back. As such, the spray ring 1 74 may 
have a radially inner, annular side wall 1 76 and a radially 
outer annular side wall 178, each of which may comprise 
an annulus - the two annular side walls 176 and 178 
being concentrically disposed. A transverse base plate 
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180A may be disposed at one axial end of each side 
wall 176 and 178, and a second transverse base plate 
1 80B may be disposed at the other end of each side wall 
176 and 178. 

- [0044] The radially innermost side of the inner side 
wall 176 may be provided with an annular recess that 
constitutes an accumulation chamber 1 82. One or more 

• ports 1 84 effect communication between the accumula- 
tion chamber 182 and the discharge chamber 185 dis- 
posed between the concentric side walls 176 and 178. 
[0045] O-rings 1 86A and 1 86B may be received upon 
corresponding recessed ledges 188A and 188B at the 
axially opposite ends of, and on the radially inner bound- 
ary of the annular side wall 1 76 to engage not only the 
annulus 1 70 and thereby effect a seal that is capable of 
precluding the axial passage of fluid between the spray 
ring 174 and the annulus 170 as well as between the 
end plates 1 80 and either the side wall 1 76 or the flang- 
ed annulus 1 70. Similar O-rings 1 90A and 1 90B may be 
received upon corresponding recessed ledges 192A 
and 1 92B at the axially opposite ends of, and on the ra- 
dially outer boundary of the annular side wall 1 78 to en- 
gage not only the intermediate rim 160 and thereby ef- 
fect a seal that is capable of precluding the axial pas- 
sage of fluid between the spray ring 1 74 and the inter- 
mediate rim 1 60 as well as between the end plates 1 80 
and either the side wall 1 78 or the intermediate rim 1 60. 
[0046] The spray ring 1 74 may be secured between 
the intermediate rim 160 and the annular flange 170 by 
an interior snap ring 194 that is received within an an- 
nular recess 196 on the interior of the intermediate rim 
160. That is. the snap ring 194, in combination with the 
positioning flanges 1 72A and 1 72B, enbracingly engage 
the spray ring 1 74 and secure it against axial movement. 
At this point it should be appreciated that as an alterna- 
tive arrangement a second snap ring (not shown) may 
be substituted for the positioning flanges 172A and 
172B. 

[0047] Irrespective of how the spray ring 174 is se- 
cured., one or more spray orifices 198A may penetrate 
the transverse base plate 1 80A of the spray ring 1 74 to 
spray the lubricating and cooling fluid received within 
the discharge chamber 1 85 onto the stator 22 and rotor 
26 of the first power receiving and delivery unit 18. Sim- 
ilarly, one or more orifices 198B may penetrate the 
transverse base plate 180B of the spray ring 174 to 
spray the lubricating and cooling fluid received within 
the discharge chamber 185 onto the stator 28 and rotor 
30 of the second power receiving and delivery unit 20. 
[0048] With reference now to FIGS. 3A and 3B, it will 
be observed that a plurality of spray ring plugs 200 may 
be substituted for the unified annular spray ring 1 74. As 
such, the intermediate rim 160 and the annulus 170 are 
conjoined into a unified annulus 202 provided with a se- 
ries of bores 204 that are circumferentially spaced along 
a reference circle 206. Each bore 204 will terminate at 
a transverse retaining shoulder 208 that is itself pene- 
trated by a dispersion bore 210 that may, if desired, be 



flared, as depicted. 

[0049] Each individual spray ring plug 200 may have 
a cylindrical, outer wall 212 that is receivable within the 
bore 204, with a transverse base plate 213 at one end 
5 of the wall 21 2 adapted to engage the retaining shoulder 
208. An annular recess 214 circumscribes the outer wall 

212 a moderate distance from the transverse base plate 

21 3 that engages the retaining shoulder 208, and an O- 
ring 21 6A is received within the recess 214. At the op- 

10 posite end of the wall a recessed ledge 218 circum- 
scribes the wall 212 and receives an O-ring 21 6B. The 
purpose of the two -rings 216 will be hereinafter more 
fully described. 

[0050] The wall 212 circumscribes a discharge charn- 
15 ber220, and the transverse base plate 21 3 is penetrated 
by a spray orifice 221 . A closure plate 222, that is pen- 
etrated by a spray orifice 224, engages that end of the 
wall 2 1 2 at which the O-ring 21 6B is located. The closure 
plate 222 as welt as the spray ring plug 200 in its entirety 
20 are held within the cylindrical bore 204 by an internal 
snap ring 226 that is removably received within an an- 
nular recess 228 in the bore 204. 

[0051] The medial portion of the exterior surface on 
the outer wall 212 may be circumscribed by an" axially 

25 extending recess 230 that serves as an accumulation 
chamber which extends not only radially between the 
outer wall 21 2 of the spray ring plug 200 and the surface 
of bore 204 but also axially between the O-rings 21 6A 
and 21 6B. One or more ports 232 penetrate the outer 

30 wall 21 2 to effect communication between the accumu- 
lation chamber 230 and the discharge chamber 220. 
[0052] At this point one can appreciate that the O- 
rings 216 not only seal the accumulation chamber 230 
against loss of fluid between the outer, annular wall 212 

35 and the bore 204 but also seal the discharge chamber 
220, particularly at the juncture of the closure plate 222 
with the annular outer wall 212. 

[0053] One preferred structural arrangement has 
heretofore been disclosed by which to distribute the 

40 pressurized lubricating and cooling fluid to not only the 
planetary gear subsets 32, 34 and 36 but also the power 
receiving and delivery units 18 and 20 through supply 
bores 86 and 88 in the central main shaft 38 and the 
input shaft 40, respectively. The supply bores 86 and 88 

^5 j n the axial shafts 38 and 40 are commonly employed 
to delivery the lubricating fluid to the planetary gear sub- 
sets. 

[0054] It is, however, also within the scope of the 
present invention to utilize a supply bore 236 (FIG. 7) 

50 that is provided within a manifold 238 which extends 
along the exterior surface 240 of the transmission hous- 
ing wall 24. The axial extent of the manifold 238 as well 
as the extent to which the manifold circumferentially cir- 
cumscribes the transmission housing wall 24 will de- 

55 pend upon the desired number of locations at which the 
lubricating and cooling fluid is to be introduced into mod- 
ified lubricating and cooling assemblies 10A and 12A. 
[0055] At this point it should be explained that when 
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two quite similar, or nearly identical, structural compo- 
nents are distinguished by only a relatively few structural 
differences, the highly similar components will be iden- 
tified by the same numerical designator, even though 
the differences may be significant. The first to be de- 
scribed component shall be identified simply by a dis- 
crete numerical designator, but the second to be de- 
scribed, similar structural member shall bear the same 
numerical designation in combination with a letter sub- 
script. Hence, whereas the spray ring assemblies in 
FIG. 1 are identified by the numerical designations 10 
and 12, the highly similar, but different, spray ring as- 
semblies depicted in FIG . 7 shall be identified as 10A 
and 12A, respectively. Those common structural fea- 
tures incorporated in both assemblies 10 and 10A as 
well as those common structural features incorporated 
in both assemblies 1 2 and 1 2A shall be identified by the 
same numerical designation but those features that con- 
stitute the distinguishing elements shall bear their own 
distinct numerical designator. 

[0056] Before continuing with the specific description 
of assemblies 10A and 12A it should be noted that irre- 
spective of whether the supply bores are disposed with- 
in the shafts 38 and 40 or within the manifold 238, the 
lubricating and cooling fluid may be pressurized by a 
well known pump, not shown. 

[0057] With continued reference to FIG. 7 and the de- 
scription of the lubricating and cooling assembly 10A, a 
feeder port 242A penetrates the manifold 238 in align- 
ment with a linking passage 244A that penetrates the 
housing wall 24. A distribution passage 246A penetrates 
the boundary edge 102 of the peripheral flange 100 in 
general alignment with the linking passage 244A and 
extends radially inwardly through the web plate 94 to 
intercept the cross bore 112 that feeds the discharge 
chamber 1 1 0. Except forthe fluid communication means 
described above, the lubricating and cooling assembly 
10A may otherwise be identical to the lubricating and 
cooling assembly 10. 

[0058] Turning now to the lubricating and cooling as- 
sembly 1 2A, also depicted in FIG. 7, a feeder port 242B 
penetrates the manifold 238 in alignment with a linking 
passage 244B that penetrates the housing wall 24. A 
distribution passage 246B penetrates the boundary 
edge 1 64 of the peripheral flange 1 62 in alignment with 
the linking passage 244B and extends radially inwardly 
to intercept an annular recess in the outer side wall 1 78 
that constitutes an accumulation chamber 248. One or 
more ports 250 effect communication between the ac- 
cumulation chamber 248 and the discharge chamber 
185. Except for the fluid communication means de- 
scribed in this paragraph, the lubrication and cooling as- 
sembly 1 2A may otherwise be identical to the lubricating 
and cooling assembly 12 and will, therefore, serve to 
lubricate and cool the opposing ends of the power re- 
ceiving and delivery units 18 and 20. 



SUMMATION 

[0059] As shown and described, a variety of fluid com- 
munications means are employed to transfer lubricating 

5 and cooling fluid from a well known pump to the herein- 
before described discharge chambers that effect the de- 
sired spray through the orifices in the spray rings incor- 
porated in the several embodiments of the lubricating 
and cooling assemblies shown and described. In the 

10 first embodiment of the lubricating and cooling assembly 
10 depicted in Fig. 1 the fluid communication means in- 
cludes the successive passages from the supply bore 
88 to the discharge chamber 110 -- i.e.: the radially ex- 
tending feeder passages 92A in the input shaft 40, the 

15 feeding chamber 96, one or more distribution passages 
1 08 and, the optional cross bore 1 1 2 in the web plate 94. 
[0060] In the second embodiment of the lubricating 
and cooling assembly 12 depicted in Fig. 1 the fluid com- 
munication means includes the successive passages 

20 from the supply bore 86 to the discharge chamber 185 
-- i.e.: the radial feeder passage 92B in the central main 
shaft 38 and one or more distribution passages 168 in 
the web plate 1 62. 

[0061] In Fig. 7 the fluid communication means in- 
25 eludes the successive passages from the supply bore 
236 and through the feeder ports in the manifold 238 as 
well as the linking passages 244 in the transmission 
housing wall 24 and into the distribution passages 246 
in the web plate 162 to the discharge chamber 185. It 
30 may. of course, be necessary to utilize a separate dis- 
tribution passage for each discharge chamber 110 or 
185. 

CONCLUSION 

35 

[0062] While only a preferred embodiment of the 
present invention is disclosed, it is to be understood that 
the concepts of the present invention are susceptible to 
numerous changes apparent to one skilled in the art. 

40 Therefore, the scope of the present invention is not to 
be limited to the details shown and described but is in- 
tended to include all variations and modifications which 
come within the scope of the appended claims. 
[0063] As should now be apparent, the present inven- 

45 tion teaches that lubricating and cooling assemblies em- 
bodying the concepts of the present invention are not 
only particularly suited for cooling power receiving and 
delivery units in electro-mechanical vehicular transmis- 
sions but are also are capable of sharing the lubricating 

50 and cooling fluid used with the planetary gear subsets 
as well as fulfilling the remaining aspects of the inven- 
tion. 



55 Claims 

1. A lubricating and cooling assembly particularly 
adapted for use with power receiving and delivery 
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units that are encased in the housing of a vehicular 
transmission, said assembly comprising: 

a source of pressurized lubricating and cooling 
fluid; 5 
a web plate extending transversely of the trans- 
mission housing; said web plate having an out- 
• er rim adapted to engage the transmission 

housing; 

a discharge chamber provided in association 10 
with said web plate and located in proximity to 
said outer rim; 

fluid communication means penetrating said 
web plate to transfer pressurized fluid from said 
source of pressurized lubricating and cooling 15 
fluid to said discharge chamber; 
one or more spray rings having a structural por- 
tion that defines at least one wall of said dis- 
charge chamber; and, 

one or more orifices penetrating that portion of 20 
said spray ring which defines a wall of said dis- 
charge chamber to dispense a spray of the lu- 
bricating and cooling fluid onto one or more of 
said power receiving and delivery units located 
in proximity to said spray ring. 25 

2. A lubricating and cooling assembly, as set forth in 
claim 1 , further comprising: 

an intermediate rim in the form of an annulus 30 
extending axially of said web plate in general 
proximity to said outer edge; 
an annular flange located concentrically in- 
wardly of said intermediate rim and also ex- 
tending axially outwardly of said web plate; and, 35 
said discharge chamber disposed at least in 
part between said intermediate rim and said an- 
nular flange. 

3. A lubricating and cooling assembly, as set forth in 40 
claim 2, wherein said spray ring comprises: 

concentrically spaced annular side walls con- 
joined by a transverse base plate to provide a 
U-shaped cross section; 45 
said base plate being provided with one or more 
of said orifices; 

sealing means being interposed between said 
annular side walls of said spray ring and said 
intermediate rim as well as said annular flange; 50 
and, 

means to secure said spray ring between said 
intermediate rim and said annular flange. 

4. A lubricating and cooling assembly, as set forth in 55 
claim 1, further comprising: 

an intermediate rim in the form of an annulus 



extending axially of said web plate in general 
proximity to said outer edge; 
an annular flange located concentrically in- 
wardly of said intermediate rim and also ex- 
tending axially outwardly of said web plate; 
a first positioning flange extending radially in- 
wardly from said intermediate rim; 
a second positioning flange extending radially 
outwardly from said annular flange; 
said positioning flanges conjoined by a latticed 
grille to provide structural integrity between 
said intermediate rim and said annular flange 
while permitting the passage of fluid therebe- 
tween; 

said spray ring having radially inner and radially 

outer, annular side walls; 

each said side wall having first and second axial 

ends; 

a iransverse base plale disposed at each axial 
end of said side walls; 

each said base plate penetrated by one or more 
orifices; 

said discharge chamber disposed radially be- 
tween said annular side walls; 
said fluid communication means including not 
only an accumulation chamber recessed into at 
least one annular side wall on the opposite ra- 
dial side of said side wall relative to said dis- 
charge chamber but also one or more ports ef- 
fecting communication between said accumu- 
lation and said discharge chambers; and. 
sealing means interposed between said side 
walls of said spray ring and at least a portion of 
said intermediate rim, said annular flange and 
said base plates. 

5. A lubricating and cooling assembly, as set forth in 
claim 4, wherein: 

the axial ends on the annular side walls of said 
spray ring present recessed ledges in opposi- 
tion to said adjacent intermediate rim and said 
adjacent annular flange; and, 
sealing means received on said recessed ledg- 
es to engage the adjacent surfaces of said base 
plates as well as said adjacent intermediate rim 
and said annular flange. 

6. A lubricating and cooling assembly, as set forth in 
claim 1 , further comprising: 

a unified annulus located radially inwardly with 
respect to the outer rim of said web plate and 
extending axially from said web plate; 
plurality of bores circumferentially spaced 
along a reference circle on the axial extent to 
which said unified annulus extends axially of 
said web plate; 
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each said bore terminating in a transverse re- 
taining shoulder; and, 

each said bore adapted to receive a spray ring 
plug. 

5 

7. A lubricating and cooling assembly, as set forth in 
claim 6, wherein: 

each said spray ring plug has a cylindrical outer 
wall that circumscribes a discharge chamber; 10 
one end of said discharge chamber terminates 
in a transverse base plate that is penetrated by 
an orifice; when said spray ring plug is opera- 
tively received within said bore that axial end of 
said spray ring plug at which said transverse '5 
base plate is located engages said retaining 
shoulder; 

a closure plate, also penetrated by an orifice, 
defines Ihe end of said discharge chamber op- 
posite said transverse base plate; and, 20 
means are provided selectively to secure said 
spray ring plug within said bore and in engage- 
ment with said retaining shoulder. 

8. A lubricating and cooling assembly, as set forth in 25 
claim 7, further comprising: 

an accumulation chamber is recessed within 
the exterior of said outer wall; and, 
said accumulation chamber communicates 30 
with said discharge chamber through port 
means that penetrate said outer wall. 

9. A lubricating and cooling assembly, as set forth in 
claim 8, further comprising: 35 

a recess circumscribes said outer wall between 
said base plate and said accumulation cham- 
ber; and. 

sealing means are received within said recess -*o 
to preclude fluid passing from said accumula- 
tion chamber along said bore toward that end 
of said spray ring plug defined by said base 
plate. 

45 

10. A lubricating and cooling assembly, as set forth in 
claim 9, wherein: 

a recessed ledge circumscribes said outer wall 
adjacent said closure plate; so 
sealing means are received on said recessed 
ledge to preclude the passage of fluid from said 
accumulation chamber along said bore toward 
that axial end of said spray ring plug defined by 
said closure plate as well as precluding fluid 55 
flow between said outer wall and said closure 
plate. 



11. A lubricating and cooling assembly, as set forth in 
claim 1, further comprising: 

a hub having an annular surface defining at 
least a portion of its radially inner boundary; 
said radially inner surface of said hub circum- 
scribing shaft means extending axially with re- 
spect to said transmission housing; 
at least one supply bore extending axially of 
said shaft means; and, 

radially feeder passages connecting each said 
supply bore with said fluid communicating 
means that penetrate said web plate. 

12. A lubricating and cooling assembly, as set forth in 
claim 11 , wherein: 

said feeder passages connect with said fluid 
communicating means through said annular 
surface defining a portion of the radially inner 
boundary of said hub. 

13. A lubricating and cooling assembly, as set forth in 
claim 12, wherein said fluid communication means 
comprises: 

at least one distribution passage extending be- 
tween said annular surface defining a radially 
inner boundary of said hub and said discharge 
chamber. 

14. A lubricating and cooling assembly, as set forth in 
claim 13, wherein: 

a cross bore communicates between at least 
one radially oriented distribution passage and 
said discharge chamber. 

15. A lubricating and cooling assembly, as set forth in 
claim 1 , wherein: 

said housing has an outer wall with an exterior 
surface; 

a manifold extends at least partially along said 
exterior surface of said transmission outer wall; 
a supply bore extends within said manifold; 
a feeder port penetrates said manifold to com- 
municate with said supply bore therein; and, 
at least one linking passage penetrates said 
outer wall of said transmission housing to com- 
municate between said feeder port and said flu- 
id communication means within said web plato. 

16. A lubricating and cooling assembly, as set forth in 
claim 1 5, wherein: 

said fluid communication means includes a dis- 
tribution passage that penetrates the outer rim 
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of said web plate to communicate with said dis- 
charge chamber. 

17. A lubricating and cooling assembly, as set forth in 
claim 16, wherein: 5 

a cross bore is interposed between said distri- 
• bution passage and said discharge chamber. 

18. A lubricating and cooling assembly, as set forth in 10 
claim 16, wherein: 

said fluid communication means includes an 
accumulation chamber that communicates with 
said distribution passage; and, 15 
said accumulation chamber communicates - 
with said discharge chamber by port means. 

19. A lubricating and cooling assembly particularly 
adapted for use with power receiving and delivery 20 
units that concentrically circumscribe planetary 
gear subsets in a vehicular transmission, said as- 
sembly comprising: 

a hub having an annular, inner surface defining 25 
at least a portion of its radially innermost 
boundary; 

at least one intake port penetrating said annular 
inner surface; 

a web plate extending radially outwardly of the 30 
hub and terminating in an outer rim; 
an annular discharge chamber recessed in 
proximity to said outer rim; 
at least one distribution passage extending be- 
tween said intake port and said discharge 35 
chamber; 

a delivery ring plate defining at least a portion 
of one wall of said discharge chamber; 
one or more delivery orifices penetrating said 
ring plate. 40 
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